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IN THE CLAIMS 

Please cancel claims 14 through 19. Please amend claims 1 through 13 as 
follows. 

1. (PRESENTLY AMENDED) A Quadrature Digital Waveform S ynthesizer 
fQDWS^ apparatus capable of correcting local oscillator ( LO\ leakage in a radar 
system. comprising; A Quadrature Error Corroctod Digital Waveform Synthesizer 
(QCCDWS) acGociat. co' with a synthetic oporturo radar (SAR), comprising * 

a dual aeewautetef; tadydmg frnqi i nnay and phono, to gonorato the 
nocossary quadratic phase torm (fo); and 

j P E C RAM addrr^nri hy the irrt?n f ™ f, "'"" > frequency ffi) output of tho 
dual accumulator ? 

a complex bitstream. comprising an in-phase bitstr eam and a quadrature- 
phase bitstream; 

, a first pseudo-random noise dither generator output: 
a second pseudo-random noise dither gene rator output; 

a precision in-phase DC bias, comprising an effec tive precision; 

a precision quadrature-phase DC bias, c omprising an effective precision: 

a complex waveform, comprising a in-phase (\) waveform and a 
quadrature-ohase (Q ) waveform: and 

a radio freouencv (RF^ transmission of t he radar system, wherein the RF 
transmission contains an LO lea kage component. 

2. (PRESENTLY AMENDED) The apparatus of clai m 1 wherein the LO 
leakage is corrected in the RF transmission of th e radar svstem.Tho invention of 
claim 1 further comprising a built in loop capabil i ty, whoroin includon of tho bui l t 
i n loop allows tho system to be calibrated to mitigate tho nen linoar phase 
contributions of tho SAR 
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3. (PRESENTLY AMENDED) The apparatus of claim 2 wherein the LQ 
leakage is constantly suppress e d to at least -75 dBcJhc invent i on of cb im 2 
w h erein tho eff o ot on a fine r es olution SAR is to charpon imp u lse response of the 
r adar to m ax imize effective reseUrtkw n p obilitv and optimize i mago guo l ity in the 
rongo dimens i on ? 

4. (PRESENTLY AMENDED) The apparatus of claim 1 wherein t he first 
pseudo-random noise dither operator outp u t is uniform l y distributed, and the 
second pseudo-random noise dither genera tor out p u t is uniformly dismbute d j he 
invention of oloim 1 wherein quadrature amp li tude and phaco orrors a re 
e omponsated for with oorroction cooffinonta stored in a Quadrature Err o r 
Con-oGtion (QEC) RAM includ i ng a - RAM for pha^ u jn d a RAM f o r m ag n i t ud e, 
wherein the QEC p 1 ^™ RAM nntpnt k ^ridod to tho instantaneous phano of * 
GOCinc branch of 0 SINE/COSINE ROM. 

5. (PRESENTLY AMENDED) The apparat us of claim 1 further comprising a 
first adder, comprising a plurality of inp u ts and an output, and an in-phase DC 
offset word, comprising a number of bits , wherein the first pseudo-random noise 
dither generator output is applied to a first input of the first adder and the in- 
phase DC offset word is a pplied to a second inp u t of the first adder to produce 
the precision in-phase DC bias at the first a dder output: and further comprising a 
second addpr comprising » plurality of i nputs and an output, and a quadrature- 
nhase DC offset word, comprising a number of bits , whe rein the second pseudo- 
random noise dither genera t or cutout is applied to a first input of the second , 
adder and the ouadrature-phase DC offse t word is appl ied to a second input of 
the second adder to produce the precis ion ouadrature-nhase DC bias at the. 
SR nnnri adder outout T ho i nvention of cla i m 1, wherein amplitude correction from 
the QEC magnitude PA 1 " 1 ir appKetMe one of two multipliers l ocated at oach - ef 
tec - oino and cocino ROM outputs, wherein a dctormin uliuu as to whi n h m ul ti p lier 



4 



PAGE 4(17 ' RCVO AT 31112007 1 1:43:23 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/7 * DN1S:2738300 * CSID: 1 DURATION (mm-ss):04-18 



Mar-01-07 10:43 ■ Frora- 



T-081 P. 005/017 F-226 

SD7iya.u/i>yy,o'i i 



is "ac ti v e" fc biTffll -n nf thn tw os rn m eUmu. t o utput of th n Q FP MAG 

6. (PRESENTLY AMENDED) ThR apparatus of claim 5 further comprising a 
third ari dPr. comor^™ » nluralitv of i nputs and an ou tput wherein the precision 
in-phnso DC biar js j gpjjed to a fi rst i nnut of the th ird adder and the in-phase 
btetream i« appl ied to a second input of the third adder to produce a 
rnm pgnsated in-p h **° hitstream a t tha third adder output; and further comprising 
a fnnrth adder, nnm pri^inn a pli .mlitv of inputs and an output wherein the 
Bredsion nuadrafr*.ph*** DC bias js ag njied to a first input of the fourth adder 
gn H thP nuadrptnrtt-nhase bitst ^m is applied to a second input of the fourth 
aririgr to produce » nnmnensated ^.Arimhira-DhasP hitstream at the fourth adder 
outDut. T l . u inv e ntion of cl n im § f urther com p rining a pooudo random notao r tift ef 
g oncr3tor , ftfh n r nin prnhinmnlin upcoa verte^ local oscil l ator (LP) te?k* §e 
eeffeetebtu. w l i un prccicion n r n ffaoto oro op pl l nd-eve M l n uhl rpod pulc n irl n p a 
pooudo random noiso dither- 

7. (PRESENTLY AMENDED) The apparatus nf claim 6 further comprising an 
in- phase dlateM^nalon conve rts (nACV comprising a plurality of inputs, jg 
output and an instantaneous pulsion, wherein the compensated in-phase 
hitstream is apnli*H tr> a first in put o f the in-phas* DAC and the in-phase 
wavpfhrm of the im plex wavefor m i s p r oduce d at the in-phas* BAG output; and 
fijrther comprising a nuadratur e -nhase DAC. comprising a plurality of inputs, an 
out put, and an instantaneous p mriston. wherein the compensated quadrature- 
hitstream ■« *p p»ed to a f »*rf inmrf of the o.ndratnrp-phas* DAC and the 
g .. a rirature-ph»^ w^eform nf the complex waveform is produced at the 
H MflHrature-Dhase DAC output. A Quadrature Error C uhulLJ ni g it n l Wnw n f n rm 
C ynl l .u Li.LC i- (Q r CPWfl) associated with a synthetic □pcrturo rodar (SAP» 
comprising - 

3 dual j cc umulntn r. iaetudmg fmgnpnry. and phacc. to g onorate the 
iioc oscary qi .ind r n. t ir ; ph a sa - torm (Pi); 
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^r cc R A M n drlrr-riri by th" iretafrtaReeas f r nnn n n n v ff i loutput of te e 

dual accumulator, 3nd 

a built i n teofr wfrefeifl rinn nf thn huilt in loop all o ws tho oystom to be 
u uli biul uJ Lu iiiil l yjto t h o n n n l in nn r p hnso contributions of tho SARt 

8. (PRESENTLY AMENDED) The apparatus nf claim 7 wherein the LP 
leakage is corrertPri in the RF t ransmission of the radar system.Tho invontion of 
etatf ^whcroin tho offoct of the - dual acoumu Ului an d PfC R AM r ih n rp n n ori 
ra d ar im p ul ?c r ogp"^™ *hm,,nh m-wirm -r Ed offoctivo re so lut i on capability o nd 
optimized imago qual ity i n the rango di m n nri n n 

9. (PRESENTLY AMENDED) The apparatu s of claim 8 wherein the LP 
leakane is cons^ntlv suppress e d to at least -75 dBc.T b e - inv e n ti on of c l aim 7 - 
whoroin quadrature amp l itudo and phaoo orrors are c omp e n s at e d for w i th 
corrootion coefficients ctorod in a Quad n t n ro Error Corre c t i on (QEC) RAM 
i ncluding a RAM for phaco - and a RAM for magnitudo, whorcin tho QEC ph?*p 
RAM output b nd^ te the inrHnt n noouo ohaoo of a cosine branch of -a 
SINE/COSINE ROM t 

1 0. (PRESENTLY AMENDED) The apparatu s of claim 7 wherein the effective 
precision of the precision in - phase DC bias is greater than the instantaneous 
precision of the in-nhase Q & & and the effective precision of the precision 
nuadrature-phasR DC bias is creater than the instantan eous precision of the 
quadrature-phase DAC.T hc invent i on of claim 9, wherein amplitudo corr er ti e n 
from the QEC m cig n i t u rift - RAM to applied to one of two multip l iers located at each 
of tho sine ond cosine ROM outputs, wher e in a d n t o rmirnti n n ^& -te-whteh 
multiplier ic "active" io based on tho si g n of tho twos compliment output o f the 
QEC MAG RAM 

1 1 . (PRESENTLY AMENDED) The apparatus of claim 7 further comprising_a 
first noise sequence, compri sing a number of bits, and a first pseudo-random 
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nojsj dither generator, compris inn an inout and the output, wherein theJlrstnoise 
seflugncg is to the i nput of the first pseudo-random noise dither 

aenerator.T 4*e-Hw ent i on of cla i m 7 furthor comprising a p co udo random noir o 
dithor gonorator, whoroin p rob l ematic upconvortor loca l osci l lator (LP) l o nko g e 
s orrcctablo whon prooioion DC offsets arc ap pl i prl o » o i Ui u ch irp e d pulse u o i n g a 
pooudo - random noico dither 

12. (ppf^F^ti v AMFNnpn) The apparatu s of claim 1 1 further comprising a 
second noise sequence, com prising a number of bits, and a second pseudo, 
random noise dither generato r , nomnrisino an input and the output, wherein the 
second noise sequence is ap plied to the input of the second pseudo-random 
noise dither oenerator. A method for correcting phase errors associated wit h 
syn Ui ul iG aperture nd nr (SAR) systems u o ing a Quadrature Error Co freete4 
D i gital Waveform Synthesizer (QECPWS), compr i s i ng: 

utili zi ng freqaeflsy-depefwtefrt phnno error correction? to pro diotort pho ? e 
ch aracteristic of chirp ascociatod with a radar system to compons ate-fef 
froquoncy d e pendent phaco - nonlinoarity of R f and m i crowav e s ub s y st ems 

qscociato with tho radar; 

applyin g freq u efiey r^pnnrinnt mrm e t i on voctoro to quodra tufe^mptitwte 
and pha ce o f thr Fadafs systems synthesized output, whoroin qua d ratw e 
corr e ction? r ^n^ ' th " tada f-sys teffte nundraturo upconvortor errors to nul l t he 
unwanted spectral imago; and 

ge n or ating nn PF wavefefffl ►""inn ; ^ thnnrctical chirp bandwidth e qua l-te 
t Ua QCCDWS cl oc k fro gun nry UB-Ui & I.' will* a h igh Cp u ri o u n Free 

Dynam i c Range (SFDR) noccscory for high dynamic rongo radar oystoms su r h 
a s a SARt 

13. (PRESENTLY' AMENDED) The apparatus of claim 1 2 further comprising,?. 
Quadrature Error Correction (PEC) ph ase error correction random access 
memory (RAMV a Quadrature Error Cor r ection (QEC) amplitude correction RAM ; 
and a Phase Frmr Correction (PEC) RAM wherein a Quadrature Error Corrected 



7 



PAGE 7/17 * RCVD AT 31112007 11:43:23 AM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-2/7 1 DNIS:2738300 ' CSID: * DURATION (mm-ss):04-18 



Mar-01-07 10:44 



Frora- 



T-081 P. 008/01 7 F' 
SD7193.U/byy,bl"i 



Dj gita! Waveform S ynthesfeer (QE ODWS) i s formed, and wherein the QECDWS 
i« nannhta of correcting nmblematir. . .reverter LP leakage when dithered 
prpni^inn DC bjj g gj Jjre anplied to hitstreams. and wherein the QECPWS js 
ca eabje of corre cting I 0 leakage Quadrature amnlif.de errors, and quadrature 
phase errors. The met h od of cbi m - 12, whgroin problematic u p ronvortor I nraJ 
ese illator ( LP) leakage-pan be mr r ectnrt hy ippl ying p r o cio i on DC o ff set s evef 
fe e ohirpod puloo uoing a pacudo r an do m netee di th er, wh o r n i n a dither 
tec h ni qu e i o used th a t ea fl-e ff eG t ivety pro d n rrn a nir ulio t urc DC b i o c r i nclud in g 
procio i on roquirod to cubotant i ai l y suppress LP l ea kage^ 

14. (CANCELLED) 

15. (CANCELLED) 

16. (CANCELLED) 

17. (CANCELLED) 
18 (CANCELLED) 



19. (CANCELLED) 
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